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1. Introduction
In the last RAN4 meeting, some documents [1][2][3] discussed the UE behaviour on transmission after measurement gaps. Though several suggestions were presented, no consensus has been reached yet. This document will further discuss this issue.
2. Discussion and Suggestions
The following issues currently exist in 36.133[4].: 
1. Wording: Single frequency, single carrier, and single subframe are still presumed in the description for measurement GAP in Rel-10/11, though multi-carrier should be assumed in CA.
2. As presented in [2], if the UE receive an increasing TA signal during 6 subframes before measurement GAP, it will be used on the uplink subframe after measurement GAP. In this case, the length of measurement GAP will be less than 6ms. 
3. From WI of TDD eIMTA, the two carriers of CA may be configured as different Uplink-downlink configurations. The subframes before and after measurement GAP may not be same direction. It may have scenarios of 16 combinations type.
The issue 2 is a legacy issue from Rel-8, this problem can be dealt with proper network implementation, i.e. the network could be configured not to send an increasing TA signal during 6 subframes before measurement GAP if the subframe is uplink before measurement GAP, or allow some measurement performance degradation due to measurement GAP less than 6ms, or not to transmit the uplink subframe by UE. We think the impact probability could be very low, and the performance loss by this action could be smaller than the performance loss by not allowing uplink subframe transmission after measurement GAP, because the uplink subframes are few in some Uplink-downlink configurations.
So we suggest the principle of Rel-8 to be reused in Rel-11 on the UE behaviour on transmission after measurement gaps, i.e. the UE shall not transmit in the uplink subframe occurring immediately after the measurement gap if the subframe occurring immediately before the measurement gap is a downlink subframe.
When no multi-TAG, and no different Uplink-downlink configurations are configured, the modification of [5] is applied. In Rel-11, RAN1/2 specified multi-TAG feature and different uplink-downlink configurations can be configured for CA carriers. However, in RAN4, the agreement is that there are two uplink carriers for intra-band contiguous CA, and only one uplink carrier for inter-band CA in Rel-11. For intra-band contiguous CA, the UE can not support multi-TAG, and no performance requirements for multi-TAG are specified in RAN4. So we think the impact of multi-TAG for UE behaviour on transmission after measurement gap need not be considered.
For intra-band contiguous CA, the TDD UE can’t transmitting on one carrier, and receiving on another carrier at same time, i.e. half duplexer. When different Uplink-downlink configurations on intra-band CA carriers are configured, the TDD UE works only at one direction on the subframes of two carriers, i.e. follow PCell subframe direction.
It is proposed to study in Rel-12 or later version for the cases of multi-TAG and TDD UE support transmitting receiving on different carrier at same time.

Base on above discussion, we made the following proposal similar to [5] with small change is applied for Rel-11.
Proposal: The description for the UE behaviour on transmission after measurement gaps are modified as CR suggestion in annex for Rel-11.
3. Summary
This document discusses the issues for the UE behaviour on transmission after measurement gaps, and propose to reuse the principle of Rel-8 for Rel-11 on the UE behaviour on transmission after measurement gaps. The following proposal is presented to modify the Rel-11 specification:
Proposal: The description for the UE behaviour on transmission after measurement gaps are modified as CR suggestion in annex for Rel-11
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5. Annex

8.1.2.1
UE measurement capability

If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the requirements in the following subsections to apply the E-UTRAN must provide a single measurement gap pattern with constant gap duration for concurrent monitoring of all frequency layers and RATs.

During the measurement gaps the UE:

-
shall not transmit any data 

 -
is not expected to tune its receiver on any of the E-UTRAN serving carrier frequency(ies).

In the uplink subframe(s) occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data

-
the E-UTRAN TDD UE shall not transmit any data if the subframe of PCell occurring immediately before the measurement gap is a downlink subframe.
Inter-frequency and inter-RAT measurement requirements within this section rely on the UE being configured with one measurement gap pattern unless the UE has signaled that it is capable of conducting such measurements without gaps. UEs shall only support those measurement gap patterns listed in Table 8.1.2.1-1 that are relevant to its measurement capabilities.

Table 8.1.2.1-1: Gap Pattern Configurations supported by the UE

	Gap Pattern Id
	MeasurementGap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for inter-frequency and inter-RAT measurements during 480ms period

(Tinter1, ms)
	Measurement Purpose

	0
	6
	40
	60
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x

	1
	6
	80
	30
	Inter-Frequency E-UTRAN FDD and TDD, UTRAN FDD, GERAN, LCR TDD, HRPD, CDMA2000 1x


[Editor’s note: Further patterns still need to be defined in order to fulfil all required Inter-RAT monitoring purposes.]

NOTE :
When inter-frequency RSTD measurements are configured as a part of the measurement configuration only Gap Pattern 0 can be used. For defining the inter-frequency and inter-RAT requirements  Tinter1=30ms shall be assumed.

A UE that is capable of identifying and measuring inter-frequency and/or inter-RAT cells without gaps shall follow requirements as if Gap Pattern Id #0 had been used and the minimum available time Tinter1 of 60 ms shall be assumed for the corresponding requirements. 

The requirements in section 9 are applicable for a UE performing measurements according to this section.
For a UE supporting a band combination of E-UTRA carrier aggregation with one uplink carrier configuration, if there is a relaxation of receiver sensitivity ΔRIB,c as defined in TS36.101 [5] due to the CA configuration, the measurement side conditions of the RSRP, SCH_RP, and PRP levels defined in the Section 8 associated with each downlink band shall be increased by the amount ΔRIB,c defined for the corresponding downlink band.

Editorial Note: The above requirements considers only the impact of ΔRib,c on reference sensitivity relaxation. The impact of maximum sensitivity degradation (MSD) is FFS.
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